ESCHER is a visual database editor for the object-relational data model. Here, we describe the essential features of ESCHER and what is demonstrated at this conference with our prototype. Readers are invited to download the public domain software or to follow more detailed write-ups given in the references.
FLYING OVER DATALAND
ESCHER includes some unusual features which can best be demonstrated hands-on. At the core of ESCHER's interaction paradigm is the notion of a finger. A finger is like a cursor and points to atomic or complex objects. In Figure 1 , a finger F1, Figure 1 Navigating inside the flights database with F1 on destination Cairns which is depicted as a shaded area, rests on the tuple for Cairns within the set of destinations reachable from Darwin by direct flight.
There can be several fingers within one table, in a collaborative environment even fingers belonging to different users. Navigating with these fingers in and out, back and to the next item, setting them with a QBE-like query, is rather intuitive, in particular when initiated with the mouse. Figure 2 shows the control stick-like dimensional characteristics.
Another interesting feature, which was present right from the start of the project (Wegner, 1989) , is the self-referencing metaschema, which is the (infinite) schema of all schemas, including of itself, and which also has a visualization.
Other research topics treated in ESCHER are the proper handling of null values for atomic and complex objects, empty sets and lists, sorting and duplicate elimination algorithms, nesting and unnesting, efficient storage techniques  including pointer swizzling (Wegner et al., 1996)  and the use of self-referential methods for GUI and index management.
OUTLOOK
When run in a collaborative, shared environment, ESCHER follows a relaxed WYSIWIS (What You See is What I See) model and its finger paradigm gives rise to a spatial awareness concept with locality (where you placed a finger which is visible to other) and focus (the set of objects you are looking at). Although currently not supporting a multi-user environment, the demo can show the effects of following a finger, jumping to different locations, sliding a window away from a locality, etc. In particular, synchronizing navigation in this shared object space can be achieved by cheap event/operation passing as against expensive display broadcast. Details in connection with a tele-teaching application can be found in (Krämer and Wegner, 1998) . The paper also addresses questions of different visualizations, which is not limited to nested tables, as it might appear from this demo description. However, we have not gone as far as (Haber, Ioannidis, and Livny, 1995) in permitting the user to declare new styles for schemas in any data model. ESCHER currently runs on IBM RS6000 AIX with OSF/Motif and on LINUX. A porting to a Tcl GUI is under way. The finger paradigm has also been incorporated into the ABAP/Workbench complex object editor of SAP AG R/3 as part of a university-industry cooperation.
DISCLAIMER
ESCHER is a university prototype which support research into visualization and non-standard databases. It is in the public domain and offered "as is" with absolutely no warranty. Use for critical applications is strongly discouraged.
